
QflSce ^ 



/F^"^.Rec'dPCTyp)i2JUL 

10/542115 



INVESTOR IN PEOPLE 



PBlOiaTY 



The Patent Office 
Concept House 
Cardiff Road 
Newport 
South Wales 
NPlO^aOQ 



SUBl 
COMPLIANCE 



REC'D 1 1 HAR 200<^ 



WIPO 



I, the undersigned, being an officer duly authorised m accordance with Section 74(1) and (4) of 
the Deregulation & Contracting Out Act 1994, to sign and issue certificates on behalf of the 
Comptroller-General, hereby certify that annexed hereto is a true copy of the documents as 
ori^nally filed in connection with the patent application identified therein. 



In accordance with the Patents (Companies Re-re^stration) Rules 1982, if a company named in 
this certificate and any accompanying documents hasre-re^stMedimder the Companies Act 1980 
wth the same name as that with which it was registered immediately before re-registration save 
for the substitution as, or inclusion as, the last part of the name of the words "public limited 
company" or their equivalents in Welsh, references to the name of the company in this certificate 
and any accompanying documents shall be treated as references to the name with which it is so 
re-re^stered. 

In accordance with the rules, the words "public limited company" may be replaced by p.l.c, pic, 
P.L.C. orPLC. 



POT 



00 

m 

W 



J3 

o 
O 
-a 
< 
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CQI.LAGEN FILM 

The present invention relates to the use of porcine dollageh derived from pigss, 
generally pig skin (also known as pig hide), for the production of a collagen film 
having improved properties. In particular, the collagen is derived from sows. 

Artificial collagen fijms made from reconstituted collagen derived from 
natural amm^l sourpes have been conimerciaUy available for many years. These 
collagen films are typically used for wrapping food products, such as hams etc. At 
present, the principal source of animal collasen is bovine collagen derived from the 
Mdea of cattle. After the cattle have been slaughtered, the hides are removed and the 
underlayer composed principally of collagen is split away. The bovine collagen is 
then mechanic£illy comminuted and formed into a gel in known manner. The gel is 
then extruded to form a film. The film is then cured, typically by change of pH 
and/or the use of cross-linking agents such as glutaraldehyde. 

Collagen is also potentially available from a number of other sources, such as 
pigs, sheep, goats, avian, fish etc., but none of these have found widespread 
commercial use up to the present lime. In particular, artificial collagen films and 
casings made from these sources, particularly porcine collagen, appear to have a 
number of disadvantages, particularly in having relatively low tensile strengths. 
Nonetheless, a porcine collagen film is currently available from Ed. Geisilich Sons 
Ltd., under the trade name Bio-Foil and is intended for wrapping hams. 

It is» however, an object of the present invention to provide a porcine collagen 
film having improved properties. 

In the prior art, attempts have betsn made to employ porcinfr-derived collagen, 
particularly collagen derived from pig intestines. Often, mixtures with bovine 
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collagen are employed. Thus, US 4,407,S20, Sjolander discloses the use of pig 
intestines, pig lungs or cow rumen to produce q collagen slurry in a manner involving 
the use of proteolytic enzymes. US 5,4 1 1 ,887 Sjolander discloses the production of 
a collagen film through rhe enzyin'^. treatment of pig intestines. US 5.840^849 Loders 
Croklaan cli$clo$e$ the it$e of a mixture of bovine collagen and pig intestine collagen 
treated mth a proteolytic enzymes for the production of pitste for co-extruded sausage 
casings. 

Patent US 5,22^,497 Teepak discloses the use of impure connective tissue 
derived fSrom a variety of animal sources, including cattle poultry, swine and sheep, 
for the production of collagen casings. Skin and bone are excluded. The process 
involves the use of up to three enzyme treatment stages and the removal of fat from 
the connective tissue can be accomplished by a number of possible options. The 
only pi'actical example disclosed involves the use of dcsinewed beef shanks. 

There are also a number of prior art documents which involve the use of 
collagen derived from pig skins or hides. Patent US 4a96j12j Wilson Foods 
discloses the production of a collagen gel from pig skins and its subsequent 
coagulation and tanning to produce a C4>IIagen casing. However* the casing produced 
is said not to have adequate strength for use. in commercial stuffing equipment (see 
US4.61 5,889). Patent US 4,615,880 Oevro discloses the use of a mixture of bovine 
collagen and collagen derived fi'om pork skin for the production of a collagen casing. 
Patent GB9 15441 Armour gives an example of the use of pig skins for the pn:>duction 
of a collagen film. 

The production of collagen film.s or casings by processes involving proteolytic 
enzymes are complex and consequently costly and may not have achieved 
commercial use for that reason. In some instances, mixtures of bovine and porcine 
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coHagen have been used, presumably in order to achieve the necessary strength. In 
our experience, the production of collagen films or casings from purely porcine 
coUagen l^ds to a product of poor tensile strength. 

It is an object of the present invention to mitigate these problems and allow for 
the production of an essentially porcine collagen film. 

The present invention is based on the discovery that the use of collagen 
derived from sow skins gives particular benefits. 

Thus, one aspect of tlie present invention provides an extruded pordne 
collagen film rnade from an cxtmdablc collagen gel: the collagen content of the film 
consisting essentially of sow collagen. 

It has been found that the use of sow collagen imparts strength to the collagen 
film. In particular the collagen is present in the film substantially in the form of 
fibres. For this reason mechanical defatting of fibres (rather than chemical or 
enzymic processes) are preferred for preparing the extrudable gel. The fact that the 
collagen in the gel and in the finished film is derived from sows can be determined by 
laathermal Shrink Tension (1ST) measurements as described herein. 

it is to be understood that typically the ratio of collagen to fat in natural pig 
hides or skins is in the region 1 : 1 to 1 .5: 1 . Tlie pre^it invention prefbrably uses 
such sow skins or sow hides as the porcine collagen source. Preferably, the ratio of 

collagen to fat is at least 2. 5 to L 

The structural characterisdcs of pig skins are well known and are discussed for 
example In World Leather, October, 1 007. page 85 - 90. Thus, pig skin is known to 
comprise from outside to inside an epidermis layer, dermis layer and subcutaneous 
fiitty layer. The dermis layer Is relatively thick compared to the epidermis and is the 
principal location of collagen fibres. The big bristles are also located in the dermis 
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layer and **cones" of fat tend to extend upwardly from the subcutaneous fkity layer 
tlirough the dermis layer at the base of each bristle follicle. Th«$. there tends to be a 
division between the collagen-containing dermis layer and the subcutaneous fatty 
layer. This division is iesbi pronounced in younger pigs and more pronounced in 
older pigs. 

There are a number of way^ of reducing the ratio of collagen to ikt in pig 
skins. One of the most effective ways is to carefijlly control the mechanical 
treatment of the pig skins in the tannery. The fresh pig skins can be subjected to 
mechanical defleshing which removes the subcutaneous fatty layer and some of the 
dermis layer lo an extent that xhe raiio of collagen to fat is in the required ratio. Fai 
may also be chemically removed by treatment with alkali, such as sodium hydroxide. 
Smaller amounts of fat may also be removed at other stages during the preparation of 
the extrudable gel. Other options include removal of fat by solvent extraction (using 
acceptable food agents such as liquid carbon dioxide). Hnzymc treatments are 
optional but not prelferred since they appear to reduce the fibrous nature of the 
collagen. 

In another aspect ofthe invention, the percentage of fat in th^ porcine collagen 
film is reduced to a level beJow 20%, panicularly below 18% and especially below 
1 6% by weight on a dry weight basis. 

The ratio of coHageii to fat is at least 2.5: 1 . preferably at least 3, particularly at 
least 3.S and especially at least 4: 1 . Higher ratios of collagen to fat above 10: U and 
even above 20; 1 may be achieved, Pret^rably, the ratio is above 30: 1 and especially 
above 40:1. However, the fat coment is preferably controlled to achieve a good 
overall balance of properties in the final collagen film. Preferred ranges include 25: 1 
to 50:1, panicularly 30:1 to 45:1. Thus, a certain proportion of t'at in the final film • 
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improves the appearance of the film, giving it an latiractive sheen, and where the film 
is to be used around cooked produofs. lends to improve the cooking properties of the 
fihn. The unsaturated nature of the pig fat may provide unexpected strength (eg. via 
cross-linking). Thus, the amounts of other additives, such as glycerol or other 
humectants, included in the product may depend to an extent on the proportion of fiat. 

The object of the present invantion Is the provision of a collagen product 
essentially from porcine sources. The inclusion of bovine collagen is not preferred 
but minor amounts, preferably less than 10% and panicularly less than 5%, of 
collagens derived from sheep, poultry, birds, fisli etc, may optionally be included. 

The collagen properties can be varied by mixing eoHagen derived from young 
pigs (about 4 months old) and sows (female pigs about 1 year old or more) in ratios of 
0: 1 00 to 1 0:90 (particularly 5 :05). Older sovi; material tend s to increase strength. 

Apart from the required defatthig, the porcine collagen may be processed in : 
conventional manner to produce an extmdabic aqueous gel. Generally, the porcine r 
raw material is defatted and then disintegrated llrsily in a mincing machine ajid • 
secondly in a plate mill to produce a fibrous paste. Fat may be mechanically 

removed from the fibrous paste. T]\e paste is then acidified with a strong mineral . 

add such as hydrochloric acid or with an organic acid such as lactic acid to sweU the • 

coU^en. Alternatively, an alkaline swollen gel could be produced according to 

known techniqu&b. 

It is optional to include an alginate ester, such as an alginate glycol e.g. 
. ethylene glycol alginate or propylene glycol alginate in the extntdable gel. This has 
been found to improve the strength, particularly the wet strength, of the film. Thus, 
improvementJJ are found In The Burst Height Retention vahie and also in the Machine . 
Direction (MD) wet tear strength. Generally, the alginate ester is present in the gel 
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in up to 1% by weight, preferably up lo O.S% by weight. In the gd and the fiim the 
ratio of collagen to alginate ester i*j generally in the range 95:5 to 75:25. 

Other additives including humectants such as glycerol and sorbitol tc^ether 
with other desired known additives (e.g. flavours^ culours and spices) may be 
included. The humectant is preferably present in the film in an amount of 1 5 to 45%, 
preferably 10 to 40% on £i dry weight basis and may comprise glycerol, sorbitol or 
mixtures thereof. Cellulose may be included to modify the shrink tension of the film. 
The gal n>ay also include coagulating agents such as minor amounts of 
glutaraldehyde, glyoxai, liquid smoke or multivalent . cation (such as aluminium) 
which are efl-bctive to cross-link the collagen film and thereby increase its strength. 
Aluminium ions also waterproof the film. 'iT^is increase in strength may. however, 
be at the expense of reduced elasticity. The gel is then homugemsed, filtered and 
allowed to stand prior to extru^uon. 

Generally, the collagen solids content of the gel on a dry weight basis is in the 
range 2 to 10%; preferably 2.5 to 7%. 

Extrusion is generally carried out through a slot extruder and the extruded 
material is generally applied onto a. support belt ro a wee thickness in the range 0.2 to 
5 mm. The extruded film may be further treated with a liquid coagulating agent such 
as a salt bath (for example, sodium chloride or ammonium sulphate solution), an 
aikali bath (for example sodium carbonate) or a glutaraldehyde solution to coagulate 
the film. Coagulation may also be achieved using gaseous alkali such as ammonia 
gas. These treatments may be applied betbre or after drying the film. 

Of course, the film could be ftirther processed into other products. For 
example, it could be slit and twisted to furm an edible string in known manner. Tlte 
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String could be used to form netting. The str'm a«d netting may be used, for 
example, for trussing pork roast, shoulder, beHy or hams. 

The porcine collagen films of the present Invention have been found to have a 
. wet tear strength in the extrusion direction (MD) greater than 300 g/ram, panicularly 
greater than 400 g/mm and often greater than 500 g/mm by the test methods disclosed 
herein, 

The porcine collagen film has good strength, particularly in the dry state, and 
may be used for wrapping moist food product, such as pieces of pork or other meat. 
It is particularly useful for the production of shaped conked hams from pork shoulder ^ 
pieces. The porcine collagen film exhibits gotxl strength, good cooking abilities, 
good appearance and film integriiy: Thus/further aspects of the present invention 
include a process of producing the porcine collagen lilm, as well as a food product 
(especially a pork product) wrapped with the porcine collagen film or coated with the 
collagen gel and cured to fomi a film. 

Embodiments of the presort! invention will now be described by way of 

example only. 

Commercially available (Ed. Geistlicli Sons Ltd.) porcine collagen film (Gelsillch 
land 2) have been analysed and found to contain the tbUowing on a dry weight basis: 

(lei -stlich I qeistlich 2 
Collagen 48.7% 68.8% 
Glycerol 1^.7% 20.6% 
Pat 30.6% 12-4% 



I'l27(tDOlV200»ail(.|lraApravl.iliM 
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Ash 0.7% 0.4% 

Collagen: Fat Ratio 1.6:1 S.S:l 

Throughout these examples, the wei;ght percentages will approximate 10094 
but within the limits of experimental error. 

Dcfattigg 

The raw material is normally received as a salted pig (aow) skin (hide). 

A typical 4efal:tlng process would involve some or all oFthe following steps: 

1. Initial Soak - Add the skins to the processing drum and add between 1 50% to 

200% equivalent weight of fresh clean wdter at 2S deg C. Rotate for up to 1 hour 

and drain the vessel. 

2. Main Soak - Add water (28 to 32 deg C) equivalent to 100% to 200% w^gbt 
of raw^ hides. Add up to 0.5% of sodium carbonate or the like (helps to rehydrate 
through elevating the pll) and up to 0.2% by weight of wetting agent sucb as 
Danol WA (helps rehydration and removal of surface fats). 

3. Fat removal - Remove hides frt>m the vessel. Feed the whole hide pieces into 
a propriety fleshing machine such as those made by Polerio, RizzE, Mosconi & 
Persico. Set the cutter height to an appropriate position to efFbct good visual fat 
reduction without unduly removing good collagen. Far removal can also be done 
prior to the soaking stages using a suitable proprletaiy fleshing machine. Hides 
prepared in such ^ manner are usually shipped in a salted condition but can also be 
frozen without use of salL Material prepared in such a fashion can proceed to 
unhairing straight away after a>mpleting the initial soaking stages. 

4. Unhair-Reweigh material into vessel, Add water (about 25 deg C) at up to 
200% equivalent weight of hides. Add up to 3.5% by weight of sodium sulfide or 
up to 5% by weight of sodium hydrosulfide, and a wetting agent at up to 0.2% by 
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weight. A strong alkali ts usually added, such as sodium hydroxide or lime to 
maintain the pH at 1 1 to 12 for ihe duration of the processing time. A liming 
mixiliary auoh as Erhavit MC or Aglutan PR at up to 0.3% by weight is usually 
added also. Typical processing lime.'! are between 12 hours ^nd 60 hours before 
. the liquor is drained. 

5. Wash 1- Add fresh dean water (200% equivalent wei^t) along with a wetting 
agent {typically 0.2%) and n>taie fnr .10 minutes then drain. 

6. Wash 2 - Add fVesh clean water (200% etjuivatent weight) and rotate for up to 
30 minutes ihen drain. This stage can be repeated up to 4 times to remove 
residusil surfactant (until no evidence of foam in the vessel). 

7. Decalcification - Remove exces* calcium Ions (only where lime was 
previously used) with ammonium sulphate solui ion to a pH of around 9. 

5. Buffer - Reduce pH of hides to around 2.5 to 6 with a solution of citric acid 

and Mdium citrate, or hydrochloric acid. 
9. Final washes - Wash hides with batches of fresh clean water to remove 

disijolved salts to a level where the drained liquor conductivity falls below 

200^mhos. 

Examnies la & lb 

a) Salted saw sjtins were prq^ared by rehydrating, washing, unhairing & 
mechanically defatting using a method described above. 

b) The resultant skin had a cotlagenifat ratio of 44: 1 

c) The skins were Ihen further washed, decalcified and buffered to a pH of around 
4.5 and then washed again to reduce the level of dissolved salts. 
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d) These skins were next dlsirncgraied; firstly with a mincing machine and then a 
plate mill to produce a fibrous pasce, 

e) TTiis paste was blended logether with a mixture oFglyceroL sorbitol, hydrochloric 
aeid, aiumhiium sulphate and glutaraldehyde.to form a swollen aqueous paste of 
constituents by weight (the balance being water); 

HCl 0.12% 

Collagen 3.03% 

Fat 0.07% 

Glycerol 1.16% 

Sorbitol 0.29% 

Aluminium ion 0.0106% 

Glutaraldehyde 0.00 1 2% 

f) This paste was.homogenlsed through a dairy homoseniser to produce a cohesive, • 
smooth swollen gel. 

g) This gel was extruded, through a slot extruder, to a wet thickness appmscimately 
O.Smm, onto a continuous support belt and dried at a temperature around WC. . 

h> The resultant dried film was wound using a proprietary winding machine, 
i) The film was further processed by creating; with ammonia gas until the pH was 

increased to above 5 (Hx la in the Table), 
j) A further embodiment of ihe above film was manufactured from the same gel and 

extruder but treated with gaseous ammonia prior to drying and reeling (Ex lb in 

the Table). 



ExamnleA 2^ & 2h f PCA included^ 

a) Salted sow skins were prepared by rehydrating, washing, unhairing & 
mechanically defatting using a method described above. 

b) The resultant skin had a collagenifat ratio of 44: 1 

P127ti(lC IIVSUOJCQ 1 XHtratlpravl .iliw 
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c) The skins were then ftinher washed, decalcified and buffered to a pH of around 
4.5 and then washed again to reduce the level of dissolved salts. 

d) These skins were next disintegrated; firstly with a mincing mncbine and then a 
plate mill to produce a fibrous paste. 

©) This paste was blended together with a mixture of glycerol, sorbitol, hydrochloric 

add, aluminium sulphate, jjlutaraldehyde and propylene glycol alginate (POA) to 

form a swollen aqueous paste of constituents by weight {the balance being water); 

HCI 0J2% 

Collagen -^0-1^4 

Fat 0.07% 

Glycerol I U>% 

Sorbitol 0.20% 



f) This paste was homogenised through a dairy hoinoaeniser to produce a cohesive, 
smooth swollen gel. 

g) This gel was extruded, through a slot extruder, to a wei thickness approximately 
■ 0.5mm, onto a continuous support belt and dried at a temperature around 60'^C. 

h) The resultant dried film was wound using a proprietary winding machine. 

i) The film was ftnthcr processed by treating with ammonia gasi until the pH was 
increased to above 5 (Ex 2a In the fable). 

j) A further embodimem of the above film was manufactured from the same gel and 
extruder but treated with gaseous ammonia prior to drying and reeling (Ex 2b In 



PGA 

Aluminium ion 
Glutaraldehyde 



o.r>% 

0.0106% 
0.0012% 



fhe Table), 




P127CHXJB-2a03a23 S-dmllprovl.dau 
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TEST METHODS 

The following test methods were used to obtain ihe d^ta in tiie Table, 
a) Weighr 

1 . I metre of film is cut to length. 

2. Film is weighed 

3. FiliTi width is measured 

4. Weight per square merer is calculated 



1 . A 5g sample of fiJm is weighed into a mixing vessel. 

2. too m] of distilled water at xoo\x\ temperature is added. 

3. Film and w^ter are blended together with a suitable higli steer mixer. 

4. pH is measured with a suitable instrument after initially calibrating. 

Burj^t height 

1 . Film is sampled at various positions across its width. 

2. Each individual sample is clamped at the base of a perspex column of 
diameter 50.8 mm 

3. Water is hitroduoed at a constant flow rate of I .SL/minute to the top of the 
column 

4. The height of water held before rupture is recorded 

1 S samples ( 5 edge 5 middle, 5 edge 2) are tested tbr each film type and the 
average is noted 



mmmmmmmmmmmM 
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d) Pierced burst height 

1 . Test is conducted in same manner as burst height .except that each film sample 
is pre-piinctured by a 2-pin device with pins ISnim apart. The punctures are 
located near to the centre of the test area. 

e) Burst height retention 

1. A calculated value determined by dividing the average pierced burst height by 
the averaije burst height. 

f) Wet tear test t both Md & Td dii-fcctioiist 

1 . Filna samples are cut across the wd> lo a size 9cm X ^om. 

2. A 4.Scm cut is made in the fUm in either the machine ot transverse direction 
from the middle of an edge to the centre. 



3 . M achf ne and transverse d irections are tested separately 

4. The uncut portion of the samples are immersed in iced water for 30 seconda 

5. The cut pieces are clamped in an Inslron 5544 tensometer using the upper and 
lower jaw sets 

6. Samples are pulled apart at a speed of 5cm/minute for a total distance of 4cm 

7. Energy to tear is recorded 

g) Colour 

1 , A proprietai7 colourmeter is calibrated using a suitable white reference tile. 

l*l27»O€a«-2<Ki3031S-dmsl|ir4WljUw 
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2. 5 Test Specimens csf film are placed in turn on the rererence tiie and the colour 
is mea^red - 

3. The average a & b value is recorded. 

h) t^i- m, hoffh wftcl Tc< flirectfons 

1 . Samples of film are cut to dimensions 1 9cm»( 1 9cin 

2. They ^r^ next conditioned at 65% relative humidity and 20'*C for 24 hours. 

3. Samples are stretched biaxially at a speed of Icm/miruite until break point. 

4. The stresK at break values are recorded 

5. Prom the same tests the secam modulus at 2% stretch is calculated. < This 
indicates the elasticity of The sample at the very start of the test) 



i) Film Odour 

I . A te$t panel of people were asked to describe the odour and score it as Good, 
Fair or Poor. 



j) Appearftiry^ 

]. Visual colour/appearance of reeled flim. 
k) Thi^Ancss 

Is measured with a proprietary thin film thickness measureineni device e.g. an 
Elco meter. 



n27ClOC nK!«0:iU2 1 S-ilmttpnivl .iIm.2 
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ligQthfernial Shrink TcMsion HST^ d fttferniinarion 

It is well understood that IWIamiualian coilagen, in corttad with water, contracts 
sharply at temperatures from bff'C -'70*'C lo afaoui 25% to 33% of its initial length. If 
the shrinkage is inhibited, by rigidly mourning the sample, then considerable tension 
will develop. 1ST resting studies the thermal shrinkage of collagen by measuring the 
tension generated with constant rate heating^ 

The ^paratus essentially consists ofV 

a) A pair of opposing jaws across which a teat sample can be mounted, one set of 
jaws is directly connected io n strain gauge. 

b) The sets of jaws are themselves mounted on a rigid relntbroed frame. 

o) Within a single frame a plurality of jaw sets can be attached. Most usually 

circumferentially and equidistant ly. 
d) A tank for immersing the whole frame and filled with a heating fluid, usually 

water. 

e) A heater facility for the immersion tank to raise the temperature of the fluid. 

f) A device for recording the tension generated over the time period of die test 
g> A device for chaning the output from the individual strain gauges. 

The method consists of: 

I) Stamping S test pieces of equal dimensions from the middle of the hide close 
,to the spine, in the direction of the spine and with no visible fat present. 



P127a{XIB*200303l8r-dninprovVdue 
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2) Checking the weight of every ssmiple and then mounting them in each jaw set 
on the apparatus and taking care to secairely fasfen whilst also minimising 
residual tension. 

3) Immersing the apparatus in ihe water bath and ensuring that all the test 
sanriples are fully iniiwersed for the duration of ihe teat. 

4) Pre-heating the water in the baith to 40 "C 

5) Setting all strain gauges lo zero. 

6) Commencing recordii>a of tension generated from each jaw set. 

7) Raising the temperature of the water bath at I "C per minute up to 90 *C 

8) On completion of the test an equivalent untested sample set ia analysed for 
collagen cement. 

9) The final tension data is averaged for the 5 samples and normalised bacii to the 
dry weight of material and then chaned gainst temperature. 

10) It is more usual to normalise the tension data back to dry collagen content 
derived from the material analysis. 

1 1) For the examples dlwloscd the samples were stamped from buffered and 
washed hides, immediately prior to mincing and disintegration. 1ST testing Can 
also be conducted on materials at other suitable stages of the process. 



The method consists 

1) Stamping test pieces of equal dimensions across the fiill width of the film 
sample and in both the extmsion direction (Md) and the transverse direction 
(Td). 



Pt37tKXIfU3fH»02li!^ftpr.ivI.ito^> 
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2) . Ea&h test comprises loading 32 tej;t pieces iiuo each jaw set and followinjg the 

procedure set out above G>r the raw material le^is, 
3> After conducting the teat, the tension data is averaged ovet* the total number of 

individual tests. 

4) Where the collagen content of the film samples are significantly different the 
data is normalised back to dry cnltagen content before charting against 
temperature. 
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In the attached drawings: 

Figures I and 2 show 1ST values in the machine extmsion direction (MD) and the 
transverse direction (TD> for the Devro film^ of the Examplfts (invention) and Gdstlich I and 2 
commercial porcine fihns for comparison; 

Figures 3 and 4 show derails thereof which illustrate itiorc clearly the onset of shrinkage 
temperaturea; 

Figure S show 1ST values^ for tl^ mw sow collagen material in comparison with raw pig 
collagen; 

Figures 6 to 1 0 are scanning electromicfographs (SBM's) of the products of Examples 
la,ib, 2a, 2h and Geisriich (comparison) showing the fibrous nature of the films of the invention. 



1ST Chart Notes 



Attribute 


Devro films 


Commenna] porcine fUros 


Md Shrinkage onset 
temperature 


>52"C 


< 50"C 


Md Peak Shrinkage force 




<80g 


Md temperature at peak 
&hrinkai^e force 




<6S"C 


Td Shrinkage onset 
temperature 


>52''C 


<50"C 


Td Peak Shrinkage force 




<65g 


Td temperature at peak 
shrinkage force 


>72"C 


<66''C 



In all cases the charts highlight thai the Devro films have higher shrinkage onset temperatures, 
typically higher than 52**C. For Geisilich films this value is below 50**C. 
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The Devro films, in general have considerably higher shrinkage tensions and the temperature of 
maximum shrinkage is also considerably hig|>er. 

This indipates the presence of a morethennally stable collagen. 

Differential ScAnnin ff Cfllorimeiry ^ 

DSC was carried out on the films by conventional techniques. The results for the films are given 
in the Table 2 below. 
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Average 


30.'84B7 
71.3875 
60.0666 
43.1278 


Energy (J/g 
of collagen) 


30.7167 
■ 30.9808 


csj CO lO a> r-w 
''3' o CO cr> CO -c- 
CO CO cft in o 

UQ CM O O CM O 

csj Ci 00 CM oo CO 
1^ ^ u3 ^ 


% collagen 
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to 
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Energy (J/g of dry 
material) 
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Examples 3 (Ptnal Prtdnct MannfactarftA^ 

i) A mixture of the fbllowing is prepared and tumWed: 



Pork Shoulder pieces SSKu; 
Nitrite Salt l,6SKfi 
^Polyphosphate 0.25Kg 
AfiCQrbate O.OSKg 
Dextmse O.SSKg 
Water 24,OKs 



n) 1 kg nominal weight ham5 iire produced by applying el^stiq netting togeihra- with the 
collagen film of Examples la; lb,2^^ and 2b above using a proprietary ham production 
device such as those made by Possenti. The ends are clipped and the uncooked product is 
placed on a cooking racJc. Air bubbles are allowed to escape by puncturing the film at 
appropriate places. 



iii) The hams are cooked via a conventional procesH such as: 



Cook 
Cook 
Cook 
Cook 
Cook 
Cook 
Cook 
Cook 



no smoke 
no smoke 

smoke 
no smoke 

smoke 
no smoke 

smoke 
no smoke 



Cold Water Shower 



20minutes 
;30minutes 
50minutes 
20 minutes 
30niinuies 
20m[nute5 
!>Ominutes 
20minuies 
20minutes 



122degFDrybqlh 
l31degFDry bulb 
UOdegF Dry bulb 
l40degF Dry bulb 
l49degFDry bulb 
149de8FDry bulb 
lS4degF Dry bulb 
l72degFDry bulb 



100%RH 
15%RH 
64%RH 

64%RH 
15%RH 
65%RH 
IOO%RH 



The final product properties ai'e set out in Table 3. 



Table 3 





SluiUng/Clippini; 


.Cooking 


Appearance 


Film Intesrity 


Ex la 


Good 


Good 


Good 


Goad 


£x lb 


Good . 1 


Good 


Good 


Good 


Ex 2a 


Good 


Good 


Good 


Good 


Ex 2b 


Good 


Good 


Good 


Good 


Geistlich 1 


Good 


Good 


Good 


Good 


GeistUch 2 


Good 


Good 


Gtxkd 


Good 
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1 . An eoctruded porcirte cx>{)ai{en film made from an txtnidable collag^i gel; the 
collar content of the film consistinis essentially of sow collagen. 
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